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(54) Optical device module using integral heat transfer module 



(57) An optical device module using an integral heat 
transfer module (200). The heat transfer module (200) 
has an integrally formed heat source (202) and a tem- 
perature sensor (201) for reading temperature. A heat 



transfer path is simplified in packaging the optical device 
module, so that the optical device (100) can avoid per- 
formance degradation due to nonuniform temperature 
distribution. The amount power consumption can be re- 
duced and excellent workability can be ensured. 
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Description 

BACKGROUND OF THE INVENTION 

1, Field of the Invention 5 

[0001] The present invention generally relates to a 
technique of manufacturing an optical device module 
which requires temperature control. More particularly, 
the present invention relates to an optical device module io 
having a heat transfer medium for overcoming nonuni- 
form temperature distribution. 

2. Description of the Related Art 

75 

[0002] In manufacturing an optical device, it is re- 
quired to control temperature for the stability of wave- 
length. Also, the temperature gradient in the optical de- 
vice causes optical loss as well as wavelength variation. 
Thus, temperature should be uniformly distributed 20 
across the whole device. Accordingly, in the prior art, 
designs of a heat source and a heat dispersing plate 
have been considered important features. 
[0003] A basic prior art method of controlling temper- 
ature of the optical device uses the optical device, the 25 
heat source and a heat detecting sensor. The heat 
source and the heat detecting sensor are contacted with 
the surface of the optical device, and the sensor reads 
the surface temperature of the device for feedback con- 
trol, 30 
[0004] However, according to the above-mentioned 
prior artmethod, temperature distribution of the heat 
source and temperature fluctuates due to unstable cur- 
rent in the heat source. In order to stabilize the current, 
a heat transfer plate is installed between the heat source 35 
and the device. The transmission of heat flows from the 
heat source to the device through the heat transfer plate, 
and the temperature sensor between the heat transfer 
plate, and the device detects temperature for feedback 
control. 40 
[0005] FIG. 1 is a schematic perspective view for il- 
lustrating such a prior art optical device module, and 
FIG. 2 is a side structural view ofthe optical devicemod- 
ule shown in FIG. 1. 

[0006] Referring to FIG. 2, a typical optical device 45 
module is comprised of an optical device 100 which re- 
quires temperature control, a temperature sensor 110, 
a heat source 1 30, a housing 1 40 and a mount 141. In 
addition, although not shown in the drawings, lead wires 
are provided to apply voltage or current for heating the so 
heat source. 

[0007] The thermal contact resistance has the great- 
est difference according to the amount of contact among 
the heat source 1 30, the heat transfer plate 1 20 and the 
optical device 1 00. A medium, such as thermal grease, 55 
solder and the like, is applied to maintain close contact. 
In order to obtain the most efficient use of the medium, 
the contact surfaces should be rubbed for uniform dis- 



tribution. 

[0008] However, there are instances when uniform 
contact still cannot be obtained even with a rubbed con- 
tact surfaces containing a medium. In such a case, the 
temperature is not uniformly dispersed across the whole 
area of the heat transfer plate 1 20, so that temperature 
distribution is frequently nonuniform across the device. 
[0009] Also, the temperature sensor 110 is generally 
applied as a thermistor or resistance temperature de- 
tector (RTD), in which the temperature sensor 110 is 
preferably arranged adjacent the optical device 100 for 
more accurate temperature detection of the optical de- 
vice 100. Here, the temperature sensor 110 generally 
has a certain amount of thickness, and thus essentially 
builds up an insulation layer between the optical device 
100 and the heat transfer plate 120 when placed be- 
tween the optical device 1 00 and the heat transfer plate 
120 as shown in FIG. 2. 

[0010] As described above, the optical device module 
of the prior art does not provide complete contact among 
the parts, thereby causing temperature distribution to be 
nonuniform and efficiency to be degraded. Accordingly, 
the wavelength features of the optical device are de- 
graded, the optical device can be damaged, and power 
consumption is increased. 

SUMMARY OF THE INVENTION 

[0011] The present invention has been proposed to 
solve the foregoing problems of the prior art. The 
present invention provides an optical device module 
having excellent workability in which a heat transfer path 
is simplified by the packaging the optical device module. 
The present invention permits the optical device to avoid 
performance degradation due to nonuniform tempera- 
ture distribution. In addition, in the present invention, 
power consumption can be reduced over devices in the 
prior art. 

[0012] According to an embodiment of the invention,, 
it is provided that an optical device module using integral 
heat transfer module comprises a heat transfer module 
attached to an optical device and having a heat source 
for heating, and a temperature sensor for sensing tem- 
perature. The heat source and the temperature sensor 
are integrally formed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

FIG; 1 is a schematic perspective view for illustrat- 
ing a typical prior art optical device module; 
FIG. 2 is a side structural view of the optical device 
module shown in FIG. 1; 

FIG. 3 is a side elevation view of an optical device 
module having an integral heat transfer module ac- 
cording to an embodiment ofthe invention; 
FIG . 4 is a structural view of an integral heat transfer 
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module in the optical device module shown in FIG. 
3 according to a first embodiment of the invention; 
FIG. 5 is a structural view of an integral heat transfer 
module in the optical device module shown in FIG. 
3 according to the a embodiment of the invention; 5 
and 

FIGS. 6A and 6B are structural views of integral 
heat transfer modules in the optical device module 
shown in FIG. 3 according to a third embodiment of 
the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0014] FIG. 3 Is a side elevation view of an optical de- 
vice module having an integral heat transfer module ac- 
cording to an embodiment of the invention. 
[0015] Referring to FIG. 3, the optical device module 
of the invention is generally comprised of an optical de- 
vice 100 which requires temperature control, a heat 
transfer module 200 and a housing 140. The optical de- 
vice 100 is attached to a heat transfer module 200 via 
a medium such as thermal grease. 
[0016] The heat transfer module 2O0 is provided ac- 
cording to the characteristics of the invention, and has 
an outer housing acting as a heat transfer plate of the 
related art, a heat source capable of heating and a tem- 
perature sensor for detecting temperature which are in- 
tegrally provided. Also, lead wires (not shown) provide 
the temperature sensor and the heat source with supply 
voltage and current. 

[Q017] Such an integral heat transfer module 200 is 
used to minimize contact portions of each part of the 
related art to increase simplification of a heat transfer 
path. A structure of such an integral heat transfer mod- 
ule 200 will be described in more detail in reference to 
the accompanying drawings. 

[0018] FIG. 4 is a cross section of an integral heat 
transfer module in the optical device module shown in 
FIG. 3 according to the first embodiment of the inven- 
tion, the integral heat transfer module 200 employing a 
heater as the heat source. 

[0019] Referring to FIG. 4, a temperature sensor 201 
is provided in the inner upper part of an outer housing 
203 of the integral heat transfer module 200, and a heat- 
er 202 is provided under the temperature sensor 201. 
In this case, the heater 202 can utilize ceramics or hot 
wires, in which a ceramic heater requires to be attached 
through soldering after metal plating. 
[0020] FIG. 5 is a cross sectional view of an integral 
heat transfer module of the optical device moduleshown 
in FIG. 3 according to the second embodiment of the 
invention. In this embodiment; the integral heat transfer 
module 200 employs a temperature electric cooler 
(TEC) 204 as the heat source. 

[0021] Referring to FIG. 5, a temperature sensor 201 
is provided in the inner upper part of an outer housing 
205 of the integral heat transfer module 200, and a heat- 



er 202 is provided under the temperature sensor 201. 
[0022] The TEC 204 is constituted as a module of n 
and p type thermoelectric semiconductors connected 
electrically in series and thermally in parallel in which a 
temperature difference takes place at both sides of the 
module due to thermoelectric effect when a DC current 
is applied. As shown in FIG. 5, it is preferred that solder 
is attached to the upper surface of the TEC 204 and the 
lower surface is isolated from the outer housing. 
[0023] FIGS. 6A and 6B are structural views of inte- 
gral heat transfer modules in the optical device module 
shown in FIG. 3 according to the third embodiment of 
the invention. 

[0024] Referring to FIGS. 6A and 6B, a temperature 
sensor 20 1 is provided in the inner upper part of an outer 
housing 208 of the integral heat transfer module 200, 
four or five heat pipes 206 are provided under the tem- 
perature sensor 201 , and a heat source 207 is provided 
under the heat pipes 206. 

[0025] In general, each of the heat pipes 206 internal- 
ly contains a work fluid in a sealed vessel and utilizes 
latent heat in which the work fluid transfers heat be- 
tween both ends of the vessel via phase transformation 
between gas and liquid phases. This scheme provides 
heat transfer performance which is much more efficient 
when compared to typical heat transfer devices using 
work fluids of single phase. 

[0026] As shown in FIG. 6B, each heat pipe 206 is 
comprised of the sealed pipe 206-1 , the work fluid and 
wicks 206-2 inside the vessel. The heat pipes are vari- 
ously classified according to structure type of the wicks 
206-2, scheme of returning fluid, geometry of the inside, 
working temperature and the like. The sealed vessel 
206-1 and the wicks 206-2 are provided to constitute the 
each of the heat pipes 206. Here, the outer housing of 
the heat transfer module 200 preferably utilizes a mate- 
rial excellent in heat conductivity. 
[0027] The integral heat transfer module 200 as 
shown in FIGS. 4 to 6B can be attached to the optical 
device 100 as shown in FIG. 3, and then fixed to the 
mount 1 41 of the housing 1 40. Here, four electric wires 
are required including two wires for the temperature 
sensor and two wires for the heat source. These four 
electric wires are pin-treated. Pin holes are formed in 
portions corresponding to the four pins of the housing 
1 40 so that the pins and the holes fit together. Temper- 
ature is monitored and controlled by using these four 
pins. 

[0028] The optical device module of the invention can 
be obtained by using the integral heat transfer module 
configured as above. 

[0029] In foregoing the optical device module using 
the integral heat transfer module of the invention, the 
heat transfer module integrally has the heat source and 
the temperature sensor for reading temperature. Then, 
the heat transfer path is simplified in packaging the op- 
tical device module so that the optical device can avoid 
performance degradation due to nonuniform tempera- 



15 



20 



25 



30 



35 



40 



45 



50 



5 



EP 1 227 352 A1 



6 



ture distribution, power consumption thereof can be re- 
duced and excellent workability can be ensured. 
[0030] While the invention has been described about 
the specific embodiment thereof, a number of modifica- 
tions and variations may be made without departing the 
scope of the invention. Therefore, the scope of the in- 
vention is not restricted by the foregoing embodiment, 
but will be defined by the appended claims and the 
equivalents thereof. 

Claims 

1. An optical device module comprising: 

an optical device (100) which requires temper- 
ature control; and 

an integrally formed heat transfer module (200) 
attached to said optical device, said integrally 
formed heat transfer module (200) including a 
heat source (202) and a temperature sensor 
(201 ) for reading temperature. 

2. An optical device module according to claim 1, 
wherein said heat source (202) includes one of ce- 
ramics and hot wires. 

3. An optical device module according to claim 1 or 2, 
wherein said heat source further comprises a tem- 
perature electric cooler (TEC) (204). 

4. An optical device module according to any of the 
claims 1 to 3, wherein said heat source comprises 
heat pipes (206). 

5. An optical device module according to any of the 
claims 1 to 4, wherein said temperature sensor 
(201) and said heat source (202) comprise electric 
wires which are pin treated. 

6. An optical device module according to any of the 
claims 1 to 5, wherein said heat transfer module 

(200) further comprises an outer housing (203, 205, 
208) in which said temperature sensor (201) is ar- 
ranged, and said heat source (202) is arranged in 
contact with a bottom surface of said temperature 
sensor (201). 

7. An optical device module according to any of the 
claims 2 to 6, further comprising an outer housing 
(203, 205, 208), in which said temperature sensor 

(201) is arranged in an upper portion of said outer 
housing, (207, 205, 208), and wherein said heat 
source (202) comprises a ceramic heater arranged 
in contact with a bottom surface of said ceramic 
heater. 



8. An optical device module according to claim 7, 
wherein said ceramic heater is provided in attach- 
ment to said one of ceramics and hotwires by metal 
plating. 

5 

9. An optical device module according to claim 3, 
wherein said TEC comprises a module of n and p 
thermoelectric semiconductors electrically con- 
nected in series, and thermally connected in paral- 

10 lei; and wherein: 

solder is attached to an upper surface of said 
TEC (204); 

'5 said heat transfer module (200) comprises an 

outer housing (203, 205, 208), and 

a lower surface of said TEC is isolated from said 
outer housing (203, 205, 208). 

20 

10. An optical device according to claim 3, wherein said 
heat transfer module (200) comprises an outer 
housing (203, 205, 208), having pin holes formed 
therein which correspond to the pin-treated electric 

25 wires. 

11 . A method for manufacturing an optical device mod- 
ule comprising the steps of: 

30 (a) providing an optical device (1 00) which re- 

quires temperature control; 

(b) integrally forming a heat transfer module 
(200) attached to said optical device (1 00) in- 

35 eluding a heat source (202) and a temperature 

sensor (201) for reading temperature which are 
integrally formed. 

1 2. The method according to claim 1 1 , further compris- 
40 ing: 

(c) providing an outer housing (203, 205, 208), 
having an upper portion in which said temper- 
ature sensor (201) is arranged, and said heat 

45 source (202) is arranged in contact with a bot- 

tom surface of said temperature sensor (201); 

(d) providing a plurality of heat pipes (206) ar- 
ranged below said temperature sensor (201), 

so and said heat source (202) being provided be- 

low the heat pipes (206) and arranged on a low- 
er portion of said outer housing (203. 205, 208). 
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